Captopril-induced reversal of nitroglycerin tolerance: role of sulfhydryl group vs. ACE-inhibitory activity.
The angiotensin-converting enzyme (ACE) inhibitor captopril has been shown to reverse vascular tolerance to nitroglycerin (NTG). Whether captopril reverses NTG tolerance by providing sulfhydryl (SH) groups or by inhibiting ACE is not clear. To examine this issue, we treated rat aortic rings with buffer, captopril (SH +, ACE inhibitory activity +), enalaprilat (SH-, ACE inhibitory activity +), or N-acetylcysteine (NAC, SH+, ACE inhibitory activity-) prior to their contraction with epinephrine and subsequent relaxation with NTG. Previous exposure of NTG-treated rings resulted in marked resistance to the vasorelaxant effect of a subsequent exposure to NTG in buffer-treated rings. Both NAC and captopril, but not enalaprilat, potentiated the vasorelaxant effects of NTG during the first exposure of vascular rings to NTG and also prevented the development of tolerance to NTG during a second exposure. Buffer-treated rings showed an inability to accumulate cyclic guanosine monophosphate (GMP) in response to a second exposure to NTG. In contrast, both NAC and captopril-pretreated rings demonstrated a persistence of cyclic GMP accumulation during the second NTG exposure. The endothelium-dependent vasodilator acetylcholine (ACh) caused relaxation of the NTG-tolerant rings and also induced cyclic GMP accumulation in these rings. In other experiments, we found that prior exposure of vascular rings to ACh did not cause resistance to the subsequent vasorelaxant effects of ACh. NAC, captopril, and enalaprilat did not modulate the effects of ACh during either the first or subsequent exposures to ACh. In addition, indomethacin did not influence the "protective" effects of NAC or captopril against NTG tolerance.(ABSTRACT TRUNCATED AT 250 WORDS)